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Introduction

Project KIDS (Kindling Individual Development Systemis), under the
direction of Dv. Ruth M. Turner, is a Dallas Independert School District
model program for handicapped infants, toddlers, preschool children and
their families. Beginning in the 1975-76 year, The Bureau of Education
for the Handicapped (BEH) provided three-year support for the project under
the Handicapped Children's Early Intervention program, and the Dallas I5D
assumed support for the project begianing the 1978-79 school year. However,
BEH, provided an additional three-year grant to fund Project KIDS OQUTREACH,
which 4s an extension of the KIDS model into additional Dallas ISD early
childhood classrooms and into surrounding suburban school districts.

Dr. Turner designed the KIDS model to serve developmentally delayed
and physically handicapped preschool children age birth to six years.
Services are delivered through home-based instruction, center-based in-
fant stimulation classes, and school-based early childhood class units.

The primary instructional vehicle is the Mini Activity Plan (MAP) which
details the indivié@alized educational plan for each child in reference

to observed performance in the KIDS Iaventory of Development., Each develop-
mental item in the Inventory cross references a variety of curricula and
activities to promote the developmental skill or behavior tested by that
particular item. Hence, project staff can plan instructional intervention
in direct response to assaessed performance levels,

Another key feature of the KIDS model is the integration of the child's
parents and fawily into a cooperative instructional role with project staff.
In the home-based component, the parent is seen as the primary instructional

agent with more instruction being assumed by staff as the chilc progresses

-
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toward school-based instruction. A competency based parent involvement
program has been developed to provide individualized training for parents
(Turner, 1978). This program provides a continuum of training activities
which parents select in terms of self-reported competency levels (Carter,
1978; Macy, 1978).

Project KIDS also receives supplementary appraisal segviqas Erom the
University Affiliated Center of the University of Texas Health Science Cen—
ter and faculty from the Special Education Program at the University of Texas
at Dallas also provides consultative assistance to the project.

The purpose of the current study was to secure comparative data for
evaluating the impact of project intervention on developmental progress of
children. As one might expect, it is virtually impossible to identify
a random control group for the population served in Project KIDS, and identi-
fication of even a comparison group is almost impossible, or certainly
unrealistic. In the absence of a control group or a comparison group of
children, one must find an alternative point of reference for comparison.

One approach to obtaining a comparative point of reference in early inter-
vention has been to calculate an expectancy score based on pretest perfor=
mance, The basic procedure is to compute a developmental rate as the ratio
of developmental age to chronological age at the time of pretest. Simeonsson
and Wiegerink (1975) built on this concept in suggesting an index of effi-

ciency for comparing heterogeneous children within a project Oor across pro-

1]

jEEC.E’i
Another approach to obtaining a comparison point of reference is to
adopt a time lag design and form a comparison group or groups within the

project as a function of age at time of pre-post measurement. The basic
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premise of this time lag approach is that the pretest scores of one group
can serve as the comparison for posttest scores of another group. For a
discussion of time lag design, see Goulet (1975).

Another strategy frequently used in spacial education research is the
matched pairs design. The popularity of this design is largely due to the
difficulty in securing adequate control groups in special education popula-
tions.

While the above research strategies have merit and potential applica-
tion, none is the design of choice due to problems encountered in special
subject populations such as the population served in Project KIDS. The com~
parison of developmental rates (developmental age # chronological age) at
pretest and posttest is one of the most popular research strategies in use
with the early childhood handicapped population. However, two reserva-
tions come to mind when approach is used with very young children.

The first centers about the stability in the rate of maturation during

the early months and years of life. If in fact one can assume that the matura-
tion rate is linear throughout the first 60 months of life, then one might
place greater confidence in comparison of pre-post developmental rates, but

the assumption of linearity in maturational rate appears tenuous at best,

Comparison of pre-post developmental rates certainly has the potential
to demons:rate significant pre-post gains, but an alternative to project
intervention as an explanation of these gains could easily be an artifact of
possible curvilinearity in maturational rate. For example, if an appreci-
able number of children in the project were pretested at an age just prior
to a normal increase in maturational rate in the dependent variable, the

observed pre-post gains could be largely due to just normal maturation and

T

not necessarily to project intervention., This phenomenon could also work to

decrease or wash out real gains of children due to project intervention.

s
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A second reservation about the developmental rate strategy has to do
with Ehétimpagt of measurement error on the ratio of developmental age to
chronological age, and especially so when ages involve small numbers. TFor
example, the standard error of measurement for the Bayley mental scale is
6.7 raw score unmits for a 12-month old child (Bayley, 1969). If such a
rate would be .58, but if the pretest raw score were only one standard error
higher, the child's developmental age would be 9 months., This would change
the pretest developmental rate from .58 to .75, simply as a result of
measurement error. Such variation could influence the interpretation of pre-
post developmental rate comparisons.

Another approach to obtaining a comparison point of reference would be
to adopt a kind of time lag design and form a comparison group Or groups
within the project as a function of age at time of pre-post measurement.

The following outlines a schema of a possible time lag approach in Project
KIDS.

Age in months
Treatment g

Population 12 24 36 48
Home-based pre ———— post

Center-basec pre ——> DOst
School-based pre ———* post

In the time lag strategy the pretest scores of one group serve as the
comparison point for the posttest scores of another group. In Project KIDS,
the comparison of pretest scores of center—based children to posttest scores

of home-based children could be used to test the effectiveness of home-based



instruction. Similarly, one could compare pretest school-based to posttest
center-based to test effectives of center—based instruction, but there would
be no comparison for school-based iﬁgtructi@n- One obvious limitation to the
time lag approach is the inability to assign randomly children to pre and
post comparison groups, thereby reducing experimental control. Another
limitation is that the time lag strategy requires a sufficient number of
children in each comparison group to yield suitable sample sizes in the
lagged pre-post comparisons. In Project KIDS children enroll on a referral
basis which reduces the probability of achieving suitable sample sizes for

The matched pairs design, a third popular strategy, can provide a rea-
sonably defensible design, if children can be closely matched on all critical
variables. Macy and Carter (1975) have reported success in matching severely
handicapped school age children, but good success in matching requires a
large population from which to draw, In Project KIDS the population of
children is quite limited in size, and the heterogeneity among children and
families would make the matching process most difficult, or perhaps not even
possible.

In light of the limitations of the research designs usually applied in
special education research, it was thought a more innovative strategy was
needed. The concept of a theoretical control strategy was consequently
developed for the product evaluation of Project KIDS. The theoretical con-
trol strategy requires a panel of experts to project the test score per-
formance of subjects given the assumption of no experimental intervention.

In other words, experts are asked to score a given test as they think the

subject would have scored at some point in time given no intervention.

by
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The theoretical control score is then the average score (or a desired
central tendency measure) of the scores projected by the expert panel.

Panels of experts are commonly used in instrument validation studies,
but there has been no or very limited use of experts in developing theoret-
ical controls. Curtis and Donlon (1972) have studied agreement among eyx-
perts in rating video tape récordings of multiply handicapped children.
Stricklin (1974) used an expert panel to develop psychiatric profiles of
adults in a clinical setting. Reported research suggested that the theoret-
ical control strategy as conceived in the Project KIDS evaluatiom might be
feasible, but a review of literature revealed no applications of an expert
panel in obtaining projected performance in the context of a control com-
parison.

The theoretical control approach seemed to be especially applicable to

t the project addresses developmental delay, an area

I

Project KIDS in th

[l

ound research and clinical experience to make projec-

L]

with sufficient backg
tions possible. The procedure was to select professionals who were recognized
aad accepted as experts in child development. These experts were independent
of Project KIDS and possessed substantial credentials and experience in child
development, Each expert independently reviewed the complete assessment
records of each child and then formulated an assessment profile of the child
projected forward twelve months from date of pretest assessment. Experts
based their projections on the assumption of no intervention.

The current application of the theoretical control group strategy in
Project KIDS involved a sample of 17 children (aged 18 months or less at
pretest) and an expert panel of four nationally recognized leaders in child

development, Panel members used the Bayley Scales of Infant Development

5



and the KIDS Inventory of Development (a developmental checklist) to record
their l2-month projections. In effect, experts scored ;hé Bayley and KIDS
Inventory as though they were actually administering a posttest to the
child.
The study attempted to answer the following research questions:
1., What was the psychometric status of scores projected by experts?
1.1 What was the reliability of projected scores?
1.2 What was the validity of projected scores?

1.3 Did individual experts exhibit any consistent deviation in

projecting scores?

1.4 Was the variability in projected scores related to children's
pretest performance, related subtest performance, age, num-
ber of items projected, handicap, or extent of available infor-

mation?

2, Was children's developmental progress, if any, due to project inter-
vention?

2.1 Was there significanc improvement in actual pre-post scores
of sampled children?

2.2 What were the characteristics of theoretical control
scores?

2.3 How did theoretical control scores compare to actual post-
test scores?

Procedures

The following describes instrumentation, sample, and data collection

procedures used in the study.

Instrumentation

Expert panel members used the Bayley Scales of Infant Development

and the KIDS Inventory of Development to score their projections. Other
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"instrumentation" included the child case study data given to experts upon
which to base their projections.

Bayley Scales of Infant Development. The Bayley is one of the best

known instruments for measuring developmental status in the first two and
one-half years of life. The instrument yields a Mental Development Index,

a Psychomotor Development Index, and a Behavior Record (Bayley, 1969). The
standardization sample included 1,262 children and was representative of the
United States population (1960 census) in terms of urban-rural residence,
white-nonwhite race, occupation and education of the head of the household,
and geographic region (of course, the standardization sample included only
normal children). Split=half reliability coefficients reported for the mental
scale range from .8l to .93, and coefficients for the motor scale range from
.68 to .92. The mental scale contains 163 items and the motor scale has 81

items.

KIDS Inventory of Development. The KIDS Inventory was developad primarily

under the direction of Dr. Nanci Bray, a University of Texas at Dallas con-
sultant to Project KIDS, and Dr. Ruth Turmer, Project KIDS Director. Project
KIDS staff also provided valuable contribution and effort to developing the
Inventory. The Inventory is still in a developmental status and is undergoing
further refinement and modification. The basic format of the Inventory is a
checklist of developmental behaviors sequenced according to chronological age

0 to 72 months in four areas of development: gross motor (77 items), fin

[

motor (70 items), language/cognitive (112 items), and self-help (64 items).
Scoring of the inventory is pass—fail for each behavior tested. Preliminary
study shows that the criterion validity of the KIDS Inventory with the Bayley
mental is .75 and .88 with the Bayley motor (Carter, 1978).

I
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Child Case Study Data. An extensive case study profile was compiled

for each child in the study. This profile included results from educatiomal,
psychological, sociological, and medical assessments. Pretest recoxrd forms
from the Bayley mental and motor scales were also included in the profiles.

A small pilot theoretical control study involving a panel of seven pro-
fessionals and five children determined that the above informacion was rele-
vant and useful in preparing experts for the task of projecting performance.
Since the extent of assessment and evaluation completed on each child varied,
the amount of information contained in each child's profile also varied.

The number of pages in a profile ranged from 40 to 100, and the typical

number of pages was 60.

Sample

The sample for the study included 17 children and Eour axpert panel
members. The four panel members were nationally recognized experts in early
childhood education for the handicapped. They were:

Dr. Bettye Caldwell

Center for Child Development and Education
University of Arkansas at Little Rock.
Little Rock, Arkansas

Dr. Ernest Gotts

School of Human Development
University of Texas at Dallas
Richardson, Texas

Dr. Maynard Reymnolds

Department of Psychoeducational Studies
University of Minnesota

Minneapolis, Minnesota

Dr. Francis Walker

Office of Child Development

California State Department of Education
Sacramento, California

11



Exsperts received a st ipend fox thefr participation in the study.

Th< sample of childrer imcluded 17 chdildrerz (seven nale and ten fenale)
18 mont s and younger at time of .Bayley pretest (i.e., entry dinto Erofect
KEDIS), The average age at pretest was 11,68 morzths, and the stamdard dewla-~
tion was 5 .44 nonths, The average pretest Bavyley Mental amd Phtor raw scores
vete 66 .29 and 25.35; the standgrd deviations were 33-38 and 14,64, re-
spectively . The awerage nental devel opmental age was 5.4 months , and the
average motor developmeratal age vas 5.6 moriths, Since the average chrono-
loglcal age was 1l .68 moutbs, the average menzal mmturational rafe vas 46
percent (5.4 + 1l.68), and the average motor zate was 48 percent (5.6
11..68). NE‘SCDTSES. from the KIDS Irwventory wexe avallable for thds sample,
since the Inventory was undergoing indtial dewel opment at this tine.

There was a wide range of handicapp ing conditions evident in the sample,

The foldowing lists a brief description of the conditions for each child =

s 1
ndditions

Chdld Hand icappdng co

Kl chironwsomal anonaly, minox physical abnormalities
with possdble heaxing problen

2 language and personal/socdal developmental deélay
3 s@vere retardation with vidsion and hear ing prob lems
4 h¥ydrocephali ¢, (NS danage , tTainable level
5 seizure diso rder, left hemiparesis
e CP, mild spastic paraplegda
7 infantile myoclonus, profound brain damage
8 nultiple congenital anomalies of unkrown etiology
= Down's snywdrome (2MR)

L
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10 (NS danage, hypotonia

11 nlerocephal dc

12 . language and motor delay

13 (NS danage, phvsical aromali es

14 CP, right spistic hemiparesis

15 Down's suydrome (MR)

16 Down's snydrome (MR) , £ailure o theive
17 developmentzl delay of unknowm etfology
1

CNS ~ central nervoys system, (P - cer<bral palsy, MR — mental

ret ardar dona

Inspectiop of the above lise of corditions indicatess at least superficially,
the extene of handicap involvement in sampled childrem, The vast majority

of the sapple obviously included childrem with seveste hzndicapping canditi«;ns.
Howewrer , £he extenxt of severity in the sample was Likesy greater than that

in the tocal Project KIDS population, simce imitdal resfercals to the project

terideed to hawve more sewere involvement.

Daza Collection

ixper t panel members receiwved detalled ddreetions for scoring their
projectfons and all necessary materials. Tnsxryations directed experts to
projexct what they thought the child's perfoinance on the: Bayley and KIDS
Inweatory would be L2 months from the time of pretesting. Experts were to
assume o special interventions info .E,,h%fﬁild ard famjly life (aside from
any mecesgary Life support f£or the child), A complete= set of directions to

experts appears in the Appendix -

Q 13
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Resu;ts from a preliminary pilot study with local experts showed that
one hour was the typical time required to xeview a child's case study and
complete projected test score performance, However, expert panel nembers
were not asked to record their time in completing the score projections.:

Two of the four experts were prompt in returning their completed projections,

and the other two experts delayed in conpleting their projections.
Results

The results of the study are reported by individual research ques-
tions.

1.1 What was the realiability of projected scores?

Data analysis for this question utilized analysis of variaoce Co
estimate reliability of expert projectioms. The procedure folloved was
that as described by Winer (197, pp. 283 ff.). Application of this proce=
dure yielded what is Known as an intraclas s correlation coefficiemt, which
provided an estimate of reliability for any one expert. The Speaxrman-Brown
prediction formula was used to obtain the reliability estimate £ox the
average projected score from all four experts.

The general computational procedure was tO calculate the umbiased esti-
mate of the ratio of true score variance Lo error score variance, This
ratio, termed theta, was then used in the following equation to compute re-

liability coefficients:

where k is the number of

k 1+ kD
exparts, an P is the ratio of true score variance to error Score variance.

Summary tables for ANOVAs and detailed rel lability calculatdions are reported

L4
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in the Appendix.

In general, reliability estimates were quite high, and results showed
that the extent of consistency among scores projected by experts was easily
within acceptable limits. 1In short, projected scores were reliaile and rela-
tively free of measurement error (estimated by ANOVA). Table 1 reports ra-

liability estimates for the Bayley and KIDS Inventory.

Table 1

Estimated Rellability for Projected Scores

o Religbil ity Coefficient
Test ]
; _ e One Expert  Average of Four Experts

Bayley Mental L51 .81
Bayley Motor -84 .95
KIDS Cognitive/Language =713 .91
KIDS Gross Motor ' .69 .90
KIDS Fine Motor .17 .93
KIDS Self Care .70 .87

Average .71 .90

8coefficient based on three rather than Four experts due to incomplete data
from one expert,
Inspection of Table 1 shows that reliabilities for any one expert ranged
from .51 to .84, and they ranged from .8l to .95 for the average of four ex~
perts. The overall average reliability coefficlent for projected scores from

one expert was .71 and was .90 for the average of four experts. The above
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results demonstrate the feasibility of the theoretical control strategy in
that projected scores were internally consistent among experts, and the
proportion of measurement error in projected scores was well within acceptable
limits.

1.2 What was the validity of projected scores?

The best measure of validity of course wa@ld be actual measurement
of children taken 12 months from date of pretest without project intervention.
Unfortunately, it was impossible to collect such measurements. Another mea-
sure of validity would be to compare projections of the current panel with
an additional panel of experts, but financial resources did not permit such
a comparison at the time of this study.

At the present time, the major source of validity rests upen the cre~
dentials of selected expert panel members. Inspection of the list of panel
members on page five speaks to the high level of expertise and professional
status among experts selected for the study. While the validity of the
Bayley Scales has been well established and while criterion validity of the
KIDS Inventory has also been established, the validity of scores projected
on the Bayley and Inventory rests primarily upon professional credential and
experience embodied in the expert panel. No descriptive data about recent
experience with the Bayley or with young handicapped children were c@lleéted
from panel members.

1,3 Did individual experts exhibit any comsistent deviation in projecting
scores?

The above question essentially asks if one or more experts tended to
be consistently higher or lower than other experts in projecting scores. A

repeated-measures ANOVA was used Co test for a significant expert main effect

1



in projected scores (this was the same ANOVA discussed under question two).

Results of the analysis revealed no significant expert effects, with the

e

possible exception of scores from the KIDS self-care scale where the F-ratio
waé significant at the 10 peféent level, but only a five percent or smaller
level is generally considered significant,

Table 2 presents the means and standard deviations of projected scores
as well as the F~ratio for testing significance of difference among average
scores by experts. The ANOVA summary tables are included in the Appendix.

The results clearly indicate that individual experts did not have any
significant bias in projecting scores. In other words, there was no signifi-
cant tendency for any given expert to project consistently higher or lower
than other experts, The data in Table 2 also show that variability in pro-
jected scores within each expert was comparable across all four experts. An
I

max

test for homogeneity of variance in projected scores for each séale

verified the above observation.

1.4 Was the variability in projected scores related to children's pretest
performance, related subtest performance, age, number of items rated,
handicap, or extent of available information?

As expected, there was variability in projected scores for any one child,
and Table 3 raﬁarﬂs the standard deviatdons among projected scores for each
child for both the Bayley and KIDS Inventory. These data (Table 3) indicate
that the gréatast extent of projected score variability was in the Bayley
mental scale, and the least variability was in the KIDS self-care scale.

While the interrater reliability estimates (see question l.l) showed
that the degree of variability was within tolerable limits, questions of
interest pertained to identifying any variables or factors which might have

been associated with score variability among experts. For example, were

15



Table 2

Means, Standard Deviations, and F-ratios
for Projected Scores

Test (1) (2) (3) (4) F P

Bayley mental M 98.9  100.8  100.5  96.4 0.14 NS

Bayley motor Mo 41,5 41.9 40.9 38.8 1.00 NS

KIDS cognitive/ .M 33.4 36.7 35.6  31.8 1.45 NS
7.6

language sh 7.6 11.0 13.1 12.2

KIDS gross motor M 34.1 31.1 29.9 28.8 1.62 NS
10.3 14.2 : 3 .9
KIDS fine motor M 28.1 27.0 28,2 26.4 D.40 NS
sh 12.5 12! 10.6 10.

KIDS self care ¥ 16.9 D 20,5 18.8 2,94  <.10 .
5D 6.2 ‘ 8.4 -

M = mean or average score, SD = standard deviation, NS = not significant.

b_
Incomplete data from expert number two.

1&
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Table 3

Standard Deviations Among Projected
Scofes for Each Child

KIDS Inventory
Cognitive/

Bayley

Child _Menmtal  Motor Gross Motor ___ Fige Motor _ Language __ Self=-Care

1 5.3Z 4,57 10,98 4,08 65.18 2.38
5,40 5.89 2,52 3.79 8.96 2.06
3.11 2.36 7.51 4.79 1.73 1.53

14.48 6.6l . 7.55 B8.66 9.07 3.51
4,51 8.42 6.70 2,99 2.45 4.62

.97 1.15 2.94 2.94 5.94 8.89

.63 1.50 2.65 3.32 3.59 3.30

.20 3.77 2.06 1.91 5.00 4.064

9,15 3.10 6.70 L.53 5.20 2.08

10 7.63 9.57 9.68 10.37 4,57 4,03
11 11,92 10.60 11.18 9.67 7.59 3.87
4

4

I PR X

|

O @ N W
=~

12 6.40 . 3.00 2.22 4.99 2.99 4.55
13 7.93 1.63 6.63 3.00 0.58 4,93
14 7.68 4.19 8.54 7.05 6.95 9.14
15 7.50 9.57 8.54 3.92 3.40 2.65
16 9,33 3.oe 2.83 10.99 3.70 3.59
17 8.04 4.24 5.03 1.73 5.25 5.26

Average 7.46 4.89 6.13 5.04 4.87 4.14

sD - 2.89 3.04 3.14 3.11 2.38 2.12

1y
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experts more consistent in projecting scores for older or younger children?
Did the type of handicap involvement affect expert consistency in projecting
scores?

The basic research procedure for addressing the above questions con-
sisted of computing correlation coefficients between the éﬁandard deviation
of projected scores and selected variables. For example, a correlation .
was computed between the standard deviations among projected scores for each
child (see Table 3) and variables of interest which were number of test
items projected (i.e., length af ;ést), pretest performance level, and re-
lated subtest performance. A variation of this procedure was used for handi-
cap and extent of information reported in the child's case profile.

Data presented in Table 4 show that chronological age was generally
not significantly related to variability in projected scores, but there was
a significant (p < .05) correlation with the Bayley mental scale and the
KIDS gross motor scale. On these scales, the negative correlation coeffi-
cient indicated that experts tended to be less variable in their score pro-
jections with older children. While some of the remaining observed correla-
tions were substantially different from zero, the sample size (N=17) was too
small for statistical significance. Of course, larger samples may have
yielded smaller coefficients.

Another interesting finding in Table 4 deals with the number of items
projected. It was thought that experts might become more variable in their
projections as they projected more and more test items, the data did not
support this hypothesis in the Bayley scales, but there was some support for
the hypothesis in the KIDS Inventory scales. There was a significant correla-
tion for the KIDS self-care scale (r = .58), and the correlation (r = -.47)
for the KIDS fine motor scale was almost significant. The pattern of @bserveﬂ_

<



Table 4

Correlation Coefficients
for Selected Ranked Variables

_ Expert Variabllity in Projected Scores”
Correlated Bayley KIDS Inventory
Variable Mental Motor Gross  Fine Cognitive Self-
- e _ ) Motor Motor  Language Care

Chronological age -.52% =.34 -, 51% .29 ~-.14 .20

Pretest performance Sh* -.40Q (no pretest data available)
(raw score) '

*Significant at the .05 level (p < .05, r = .48).

4pefined as the total number of items projected from the basal or entry
level for a given child to the average number of the ceiling level items
projected. '

byumber of items within each subtest are as follows: Bayley mental - 163,
Bayley motor - 81, KIDS gross motor - 77, KIDS fine motor - 70, KIDS
cognitive/language — 112, KIDS self~-care .64.

correlations between expert variability and number of items projected may
reflect the psychometric status of the KIDS Inventory as camparédbgé the
Bayley. Hence the number of items projected tended to be associated with
expert variability in the KIDS Inventory, but there was no such aggociation
evident in the more sophisticated Bayley scales.

The data in Table 4 also indicate there was a significant correlation
between expert variability and pretest performance level on the Bayley

mental scale (r = ,54). The postive coefficient indicated that experts be-

came more variable as children attained higher mental developmeznt. However,



the trend, though nonsignificant, was reversed in the Bayley motor scale
(r = -.40). Unfortunately, pretest KIDS Inventory scores were unavail-
able for similar study.

Another QQESEiDﬂ of interest was whether or mot there were signifi-
cant relationships among expert variability in projected scores and sub-
scales within the Bayley and KIDS Inventory. In other words, if there
tends to be high expert variability for given children in the Bayley mental
scale, does there also tend to be high expert variability for given chil-
dren in the Bayley motor scale? Correlational analysis showed there were no
such relationships in projected scores. The correlation between Bayley
mental and motor scales in terms of expert variability was .23, Tﬁéwgaprel—
lations among KIDS Inventory scales (Table 5) also revealed nansignifiéént

correlation coefficients, which ranged from ~.12 to .35.

Table 3

Correlations Among KIDS Inventory Scales
in Terms of Variability in Projected Scores

Gross Fine Cognitive/ Self-
— S Motor _Motor_  Language  Care

Gross Motor 1.00 .35 .13 -.12
Fine Motor 1.00 .26 .02
Cognitive/language 1.00 .10

Self-Care » 1.00

—— i = — i = - = ,& s

8¢imilar correlations computed between the Bayley mental and motor scores
was .23. (For p < .05, r = ,48)
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The final variables of interest relative to expert variability were
handicap and extent of information reported in the child's case profile.
Since these variables were a little difficult to quantify, the analysis
adopted was a variation of correlational analysis. The basic procedure
was to select those children for whom experts were consistently variable
and lééé“variablé in their projected scores. Standard deviations of pro-
jected scores (as reported in Table 3) were plotted in a frequency dis-
tribution, and then one or more children were selected from each end of
the distribution who were termed outliers in each scaléiv OQutliers were
determined by visual inspection, and the outcome of this procedure are

reported in Table 6.

Table 6
Results of Outlier Analysis

Scale Expert Variability
| - Low ___  High

Bayley Mental 1, 25, Ea; 5, g2 47, 11

Bayley Motor 6, 7, 13 5, 107, lliy 15

KIDS gross motor 2%, 6, 7, 8%, 12, 16 1, 107, 11°

KIDS fine motor 8%, 9, 17 ®, 10, 11°, 14°, 16
KIDS cognitive/lang. 3%, 5, 13 2, 4, 11°, 14

KIDS self-care 1, 2%, 3%, 9, 15 6, 14

4children number 2, 3, and 8 were selected as having consistently high
expert agreement (i.e., low expert variability).

bChildféﬂ number 4, 10, 11, and 14 vere selected as having consistently
low expert agreement (i.e., high expert variability).

<3
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Table 6 shows that children numbered 2, 3; and 8 were in the outlier
group for low expert variability for at least three of the seven scales,

and children numbered 4, 10, 11, and 14 were in the high expert variability

group for at least three of the seven scales, In other words, experts

onsistently agreed’in their projections for children numbered 2, 3, and 8,

L]

and they consistently disagreed in their projections for children numbered
4, 10, 11, and 14. Thus, the above procedure, yielded two small groups of
children for further study in terms of handicap and extent of information
reported in the case profile,

Review of the case profiles of the above two groups of children re-
vealed no differences of discernible consequence between the groups. Ap-
parently, expert variability was not related to handicap involvement nor
extent of descriptive information, but this conclusion may be misleading
Siﬂéé.théré was relatively little variation among sampled case profiles in
terms of information available, and almost all handicapping conditions
were in the severely handicapped range.

The data in response to question 1.4 about variables associated with
expert variability in projecting scores suggested that there may be some
types of children for whom experts are likely to agree more in projected
scores. Results from the current sample of 17 children and 4 experts indi-
cate that chronological age and developmental level are the variables most
likely to influence expert variability. Psychometric sophistication of the
instrument used for projecting scores is also throught to have some associa-
tion with variability of projected scores. While it seems reasonable that
some children would present a more difficult score projection task, the
results of the study provided only a first level investigation into this

issue. 0 4
o4

22



2.1 Was there significant improvement in actual pre-post scores of
sampled children?

While there were projected posttest scores for 17 Project KIDS chil-~
dren, there were actual pre-post Bayley mental and motor scores for only
12 and 11 Ehildreﬁ, aua to attrition in the SampLé Qvef tﬁé lzﬁmaéih in-
terval, As noted previously, no actual pre~post KIDS Inventory Scores
were available,

A repeated-measures ANOVA was used to test the significance of pre-
post improvement on the Bayley mental and motor scales. Table 7 gives the
results of the ANOVAs, and Table 8 presents means and standard deviations

for actual test scores.

Table 7

Repeated-Measures ANOVAs for
Actual Pre~Post Bayley Raw Scores

Scale ____Saource __df M5 _F } p

Mental Pre-post 1 19795.04 66.21 < 001
Residual 11 163.04 .

Motor Pre~-post 1 2978.91 41.08 < ,001
Residual 10 72.51

Inspection of Tables 7 and 8 clearly shows that sampled children made
highly significant pre-post improvement. Conversion of average pre-post raw
scores to developmentdl ages indicaged an average gain of about eight and
ona-half months omn shé éenEaL scale and about seven months on the motor
scale. The above results do not necessarily indicate that the observed im—
intervention, but they do show that sampled §hili

provement was due to project

dren gained while in the project.



Table 8

Means and Standard Deviations
for Actual Pre-=Post Bayley Raw Scores

Mental Motor
) . ___pre post _____ pre __post
Mean 70,58 113.00 24.18 47 .45
Standard deviation 36.27 42,46 16.59 21.21

2.2 What were the characteristics of theoretical control scores?

Questions 1.1 through 1.4 of this report spoke to psychametric vigor
of scores projected by the panel of experts, and these data supported the
feasibility of adopting a projected score as a control score for comparison
to actual posttest scores. Since pre-post KIDS Inventory scores were unavail-
able, the theoretical control strategy necessarily relied on projected Bay-
ley scores.

Reliability analyses (see question 1.1) showed that the reliability of
Ehe average Bayley score projected by four experts was a .81 for the mental
scale and .95 for the motor scale. This appeared to justify adoption of
the average projected score for each child as the theoretical control score.
On the mental scale, control scores ranged from 43.7 to 140,0, and the mean
and standard deviation were 104.1 and 33.1. On the motor scale, control
scores ranged from 31.5 to 141.3, and the mean and standard deviation were
40.7 and l4.6.
2.3 How did theoretical control scores compare to actual posttest scores?

A repeated-measures ANOVA was adopted as the statistical model of choice
to test the hypothesis of no significant difference between actual posttest

26
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Bayley performance and theoretical control performance on the Bayley. This
model might at first appear inappropriate, since the design of the theoret-
ical control strategy can easily seem to resemble the traditional indepen-
dent groups model consisting of two groups, one control and one experimental.
In such a design, one would employ the one~way ANOVA for independent groups.
However, the repeated-measures model is clearly the appropriate statistical
model, since the actual posttest score and the theoretical control score

are dependent upon the same observational unit (i.e., the child),

The results of the repeated-measures ANOVA yielded nonsignificant
differences (p < .05) between the control and actual posttest Bayley scores.
However, the observed difference for the motor scale approached significance
at the .05 level. Table 9 gives the ANOVA summaries and Table 10 presents
relevant means and standard deviations.

The data in Tables 9 and 10 show that the trend in observed differences
supports a hypothesis favoring project intervention in that the actual scores
were higher than the control scores. While the observed differences were not
significant at the .05 level, motor scale improvement was significant at the
.10 level, Hence, one would reject the null hypothesis of no treatment ef-
fect for motor scores at the 90 percent confidence level, but the 95 percent
level is traditionally the lowest acceptable confidence level.

The data in Table 10 show that the observed difference between control
and actual average scores on the motor scale was 6.19 units. Even though
this difference may appear to be rather large, one typically interprets the
magnitude of differences relative to group variability. The best way to do
this is to form a ratio comparing the observed difference to the sample stan-

dard deviation. 1In the case of motor scores, this ratio equals .37.



Table 9

Repeated-Measures ANOVA Comparing
Theoretical Control and Actual Posttest
Bayley Raw Scores

Scale __Source df MS  F P

Mental Control-=actual L i 429.26 2.78 NS
: Residual 11 154.27

Motor Control-actual 1 210,80 3.87 <,10
Residual 10 54.44

J 11, F = 4.84, p < .05; df = 1, 10, F = 4,96, p < .05; df = 1, 11,
3, p=c< .10; df =1, 10, F = 3.28, p < .10.

o
0o

[
[

Lo

b , ;- - - -
"There were actual posttest scores available for 12 children on the mental
scale and for 11 on the motor scale.

Table 10Q

Means and Standard Deviations
for Theoretical Control and Actual
Posttest Bayley Raw Scores

Mental Motor
Theoretical Theoretical
_Control ~ Actual ~~~ Control

Actualii:

Mean 104.54 113.00 41.26 47.45

Standard Deviaiton 33.20 42,46 15.19 21.21
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(The sample standard deviation was obtained by averaging variances for the
control and actual scores.)

The first reaction to the above ratio of .37 may be that the observed
difference was not even of practical significance, let alone statistical
significance, since a difference of one-third a standard deviation or less
is usually considered trivial. However, consideration should be given to
the special nature of the subject population in the study. 1In the usual
academic setting, one-third standard deviation's difference would mean X
number of additional test items correct. These items would likely pertain
to such things as the correct answer to 'how much does 4 x 12 equal’ or
'what is the largest continent' or 'what is the correct spelling of cat?'

In the case of Project KIDS, Bayley test items dealt with such things as
responding to a verbal request or standing unassisted. Thus, one can see
that the usual method of ascertaining practical significance may not apply
when test items call for behaviors of greater practical significance.

As noted earlier the average Bayley control score on the motor scale
was 41, and the average actual score was 48 (rounded upward). The behaviors
contained in the additional seven motor items are: walking with help, sit-
ting, playing pat-a-cake, standing alon&, walking alone, standing up, and
throwing a ball.

The implication of the foregoing discussion is that getting an item
such as 'standing up' correct has a great deal more practical significance
than an item such as 'how much is 4 x 12?' Hence, the practical signifi-
cance of the observed difference in motor scores between the theoretical
control and actual scores is probably much greater than the computed ratio

of .37 indicates. (OFf course, the additional behaviors mastered by children

29

27



would vary considerably., The above behaviors contained in the consecutive

items between control and actual score avera were presented only as

m
w

examples). Porter, Schmidt, Floden, and Freeman (1978) have also recently
called for the interpretation of effect size in terms of substantive pro-
gram goals and substantive characteristics of the criteriovn test.

The above line of thought leads one to consider a 90 percent confi-

dence level for rejection of the null hypothesis of no treatment ef fect

in the motor domain. This researcher recommends adoption of a 90 percent

level) in this particular situation

I_.‘M‘

w

confidence level (or .10 significanc

because of the extremely small sample size (N=11, mctar) and because of
the practical significance of differences between means which are small in

a statistical sense. As is well known, the F-test can be very powerless

in the case of small sample size and small differences between means and

thereby unlikely to detect differences which would be statistically signifi-
cant with a larger sample or difference. One s imple way to increase statis-
tical power is to reduce the confidence level, and such a procedure appears

; situation.

\b—“

warranted in this
The analyses in response to question 2.3 indicate a significant

(p < .10) effect favoring Project KIDS intervention in terms of improved

progress in motor development. In other words, the actual posttest motor

panel of experts. Hence, one can conclude Ehat observed progress in the

reater than would have been expected from normal growth
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While similar logic might be applied to the observed gains in mental
scores, it was inappropriate to do so, since differences between mental actual
and control means were not statistically significant (p < .10). These
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results might appear confusing in that one might expect intervention to be
more effective in the mental domain than in the motor domain. At this time
there is no clear explanation available except that expert panel members may
have had a similar expectation and thereby projected more conservatively in
the motor domain. Of course the basic assumption of the study was that ex-
prectations (i.e., projections) of panel members were valid.

One interesting issue raised by the foregoing discussion is whether
or not the same rationale should be applied to the test for an expert main
effect (see question 1.3, page 14) and the answer would seem to be yes.
Inspection of Table 2 (page 16) shows that the ratios of the range of mean
for experts to group variability were generally quite small for all sub-
test except the KIDS cognitive/language and the KIDS self-care scales (34
percent and 42 percent respectively). The F-ratio does not approach
significance for the cognitive/lauguage scale, but it is significant at the
.10 level for the self-care scale, Visual inspection of expert means shows
that experts three and four were comparable but that expert one differed

substantially from expert three.
Conclusions

The following lists the coneclusions and results of the study:

1. Internal consistency reliabilities of projected scores for both
the Bayley and KIDS Inventory ranged from .81 to .95, and these reliabil-
ities were considered to be very good, especially in light of the develop-
mental nature of the theoretical control strategy. The following gives

the reliability coefficients for each test scale:
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Bayley mental .81
Bayley motor .95
KIDS cognitive/language .91
KIDS gross motor .90
KIDS fine motor .93
KIDS self-care .87

2. The study did not empirically investigate the validity of scores
projected by the expert panel. However, the credentials of experts on the
panel were judged to have been sufficient to warrant a fair degree of con-
fidence in projected score validity. Additionally, the reported content
validity of both the Bayley and KIDS Inventory were sufficiently high, and
this factor would logically lead to increased validity in projected scérési

3. There were no significant differences among experts in projected
scores except for the Bayley self-care scale (p < .10). On all other scales,
any given expert was not significantly higher or lower than another in his
or her score projections. (For the rationale behind adoption of the 10
percent significance level, see conclusion number six.)

4. As expected, there was variability in scores projected by experts
for any given child, and the extent of projected score variability-diffarad
across children., In other words, experts varied more in projecting scores
for child A than for child B, for example. While it seems reasonable that
some children would present a more difficult score projection task, the
results provided no definitive answer as to which factors might influence
expert variability. Chronological age and developmental level were seen
to have some association with expert variability, but handicap, number of
test items projected, and extent of available information were relatively
independent of expert variability.

5. Sampled children made highly significant improvement in develop-

ental progress during the l2-month pre-post observation period. On the

g

o
[
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average, children gained eight and one=half months on the Bayley mental
scale and seven months on the Bayley motor scale.

6. Comparison of theoretical control scores to actual Bayley scores
showed that the Project KIDS children performed significantly (p < .10)
better than the control in the motor domain, thereby indicating that motor
gains were greater than would have been expected without project interven-
tion. The reader should not discount this significant finding, even though
the significance level is not at the usual .05 or .0l level. Rather, pro-

ject intervention should be considered to have made a significant difference

just as if the significance level had been .05 or .0l. (The rationale for

and 'practical significance'. Power has to do with the probability of find-
ing a significant difference when in fact project intervention is truly effec-
tive. If the power of a statistical test is low, there will not be much
chance of finding a significant difference between groups even when the treat-
ment iz effective. Practical significance applies to the practical meaning
of any observed significant difference. In some cases, power can be so great
that a very small difference of no practical significance can be statistically
significant. An important point is that small differences require considerable
power to be statistically significant. In the case of the Project KIDS evalu-
ation, the difference between the control and treatment scores was relatively
small, about one-third a standard deviation, which would usually be considered
to have no practical significance. However, Project KIDS served a unique
<population, unlike that encountered in the usual public school evaluations
of reading and math programs. While test items measuring impact of a lan-

guage arts program would test skills in word recognition, spelling, and so

ERIC | 7
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forth, test items measuring impact of Project KIDS tested skills in such
basiec behaviors as sitting and standing, Thus, improvement in even a few
test items would seem to have much more practical significance than in the
case of the usual language arts program. Thus, the statistical test in the -
case of Project KIDS needed to be relatively powerful in order to detect
even a small difference between the control and treatment groups. The 90
percent confidence level was adopted to increase power and to detect any
observed difference which would have been significant given a larger sample

size in the project evaluation.)
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PROJECT KIDS
THEORETICAL CONTROL GROUP STUDY

DIRECTIONS 10 EXPERTS

The following details the content of your materials packet and
describes procedures for making and recording your projections.
A. PROJECT KIDS EVALUATION DESIGN

This document ig included only for your information about
the project evaluation in general and more specifiecally
about the design of the theoretical control group study
(see pp. 17-25 for discussion of the theoretical control
strategy).

B. INDIVIDUAL CASE REPORTS (N=17)

There is one case report for each of 17 children. Each case
report contains the following information:

1. Subject's Summary Sheet (one page)
2, Project KIDS Referral Form (one page)

3, Family Information Form and Home Assessment
(usually 10 pages)

4. Denver Developmental Screening Test (one page)

5. Bayley Scales of Infant Development (variable pages)
- (These give the Bayley pretest results.)

6. Medical Data (variable pages)

7. University Affiliated Facility Summary
(variable pages)

C. BAYLEY RECORD FORMS

This includes 17 copies of the Mental Scale Record Form and the
Motor Scale Record Form for the Bayley Scales of Infant Development.

Directions for recording your projections on the Bayley Record
(both Mental and Motor) forms:

Y ka2

J 7
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1. Note the PROJECTED CA on the Subject's Summary Sheet,
This is the age the child would be at twelve months
past the time of pretesting with the Bayley (pretest
results for each child are included in the individual
case report - item B.5.)

2. Based on the total relevant information contained in
each child's individual case report, project what you
think each child's performance will be on the Bayley
Mental and Motor Scales at time of the PROJECTED CA.
Assume that there has been no special (remedial,
therapeutic, educational, clinical, etc.) interventions
into the child's life. In other words, how might the
child have progressed had he lived in his family during
the twelve month period without benefit of services
other than those his or her family could provide?

Please assume that any medical intervention necessary for
life support which was present at the start of the
twelve month period was continued or that any life
support intervention which might become necessary during
the twelve months was made available to the child.

3. Record your projections (i.e., check the items "P" or
"F") on the Bayley Record Forms for each child as though
you had actually administered the Bayley to each child.
Use the pretest ceiling level as the basal level for
the starting point in "administering" your projected
Bayley.

Example: 1f a child's ceiling level on the pretest
Mental Scale is item 47, then the basal level for begin-
ning the projected Mental Scale would be item 47. Please
note that the basal item for the projected Bayley would
be the last item passed prior to termination of the pre-
taegst Bayley.

Please follow the Bayley Manual specifications for
determining the ceiling level of your projected Bayley
(i.e., a criterion of 10 successive items failed on the
Mental Scale and 6 successive items failed on the Motor
Scale; Manual for the Bayley Scales of Infant Development,
the Psychological Corporatiom, 1969, p.28).

It is not necessary for you to compute a composite
score (either raw or normed conversion) as we will do that
here in our office.
D. KIDS INVENTORY OF DEVELOFMENT
This includes one copy of the KIDS Inventory of Development manual
and a copy of the KIDS Inventory of Development record form for

each child (N=17).
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l. KIDS Inventory of Development - MANUAL

This document describes the development and rationale
behind the Inventory, as well as giving a description
and directions for administering individual items in
the Inventory.

2, KIDS Inventory of Development - RECORD FORM (N=17)

The RECORD FORM contains four major developmental areas:
gross motor (GM), fine motor (FM), cognitive/language (CL),
and self-care (SC). Within each area, Inventory items

Directions for recording your projections on the KIDS
Inventory of Development:

a. Use the same PROJECTED CA (see Subject's
Summary Sheet) that you used for each child in
making the Bayley projections:

b. Project what you think each child's performance
on the Inventory would be at the time of the
PROJECTED CA (which is 12 months past the age of
Bayley pretesting). Use the same ratiomale and
assumptions used in making the Bayley projections
(see item C.2.),

¢. Record your projections for each child on an
Inventory RECORD FORM as though you had actually
administered the Inventory to each child. (Note
that your materials packet does not contain any
pretest Inventory results.)

When "administering' the Inventory, testing should

be initiated at the level at which the child is
expected to achieve. A basal is established when

a report of P (pass) is recorded for all items within
one age interval before the first failure. Testing
should continue until the child has failed all items
within one age interval, indicating a ceiling.

Observe that projections must be made within each of
the four developmental areas (GM, FM, CL, and SC) of
the Inventory. There is no need for you to figure

a composite Inventory score for the child.
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TIME:

PLACE:

WHAT:

* % * * RETURN OF MATERIALS * * * *

At your earliest convenience.
Return materials to

Dr. Ruth Turner

Assistant Director=-Special Education
Dallas ISD

3700 Rossg Ave.

Dallas, Texas 75204

It is only necessary to return the record forms for each child.

Egﬁgure that you have placed the child's first name on each

record form for each child, Please group the record forms by

child according to this order within each child: Bayley Mental,
Bayley Motor, KIDS Inventory. (Please include some identifying
information in your return correspondence, so that we know

for sure which record forms are from which expert.)

The individual case reports may be retained if desired (as well
as the KIDS Evaluation Plan and KIDS Inventory). You may wish
to refer back to the case reports when the results of the study
become available.

If you have any questions, please feel free to call Dr. Daniel Macy,
Department of Research & Evaluation, Dallas ISD (phone 214 - 321-2667).
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ANOVA SUMMARIES

Test Source df M5 F p
Bayley Mental Between subjects 16 2804.50 6.25 .001
Within subjects 51 448,79
Between experts 3 67.39 0.14 NS
Residual 48 472 .63
Bayley Motor Between subjects 16 750,51 22.99 .001
Within subjects 51 32.65
Between experts 3 32.57 1.00 NS
Residual 48 32.65
KIDS cognitive/ Between subjects 16 403.53 12.22 .001
language Within subjects 51 33.01
Between experts 3 46.76 1.45 NS
Residual 48 32.16
KIDS gross Between subjects 16 581.36 10.21 .001
motor Within subjects 51 56.93
Between experts 3 89.08 1.62 NS
Residual 48 54.92
KIDS fine Between subjects 16 445.75 14.83 .001
motor Within subjects 51 30.05
Between experts 3 12.31 0.40 NS
Residual 48 31.16
KIDS self- Between subjects 16 180.52 8.42 .001
care Within subjects 34 21.45
Between experts 2 56.61 2.94 .10
Residual 32 19,25
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Reliability Computations for Expert Panel
(See question 1.1)

The following presents the reliability computations for determining
the intraclass correlation coefficient derived from the analysis of
variance model. The basic procedure was to compute an unbiased estimate of
theta (p), the term used to denote the ratio of true score variance to

error score variance, whare

g - My o 0 5)

_ e where
k X (MSW)

k dis the number of experts,

M5, 1s the mean square between subjects
from the ANOVA, and

MS is the mean square within subjects

X = E_%%Z%%ssgé where n is the
n (k-1) -2

number of subjects.
The above term, @, was then used to compute the intraclass correlation
coefficient as follows:

o= L
"1 1+6°

The above equation gives the reliability estimate for a single expert. The
Spearman-Brown prediction formula was used to obtain the reliability estimate
for the average of all four experts,

N B

4 1+49
For a more detailed description of the above procedure, see Winer (1971,
pp. 283ff.). The ANOVA model also permits adjusting the error variance to
partition out that variance attributable to "expert" main effects. This was
not done since there were no significant expert main effects in any of the

test scores (refer to ANOVA summaries on previous page).
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